Key indicators: single-crystal X-ray study; T = 125 K; mean (C-C) = 0.003 Å; R factor = 0.026; wR factor = 0.064; data-to-parameter ratio = 24.3.
In the title compound, C 12 H 9 Br 2 N, the dihedral angle between the benzene rings is 47.32 (5) , whereas the pitch angles, or the angles between the mean plane of each aryl group 'propeller blade' and the plane defined by the aryl bridging C-N-C angle, are 18.1 (2) and 31.7 (2) . No intermolecular N-H hydrogen bonding is present in the crystal; however, there is a short intermolecular BrÁ Á ÁBr contact of 3.568 (1) Å .
Related literature
The title compound is an amine analogue of brominated diphenyl ether flame retardant materials commonly used in household items. For information on environmental and health concerns related to brominated flame retardants, see: de Wit (2002) ; Lunder et al. (2010) . For the synthesis of the title compound, see: Crounse & Raiford (1945) ; Galatis & Megaloikonomos (1934) ; He et al. (2008) . For related structures, see: Eriksson et al. (2004) ; Plieth & Ruban (1961) ; Li et al. (2010) . For the van der Waals radius of Br and intermolecular BrÁ Á ÁBr contacts, see: Bondi (1964) ; Medlycott et al. (2007) . For a description of the pitch angle, see: Lim & Tanski (2007 Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. 
Comment
The title compound, 4-bromo-N-(4-bromophenyl)aniline, C 12 H 9 Br 2 N (I), was first synthesized by Galatis & Megaloikonomos (1934) via the direct bromination of diphenylamine, and the structure was corroborated by Crounse & Raiford (1945) in their study of the hydrolysis of the benzoyl derivative. More recently, halogenated diphenylamines have been prepared by copper catalyzed coupling reactions (He et al., 2008) . The crystal structure of the chloride analogue is known (Plieth & Ruban, 1961) , and an analogous structure with an oxygen bridge has also been reported (Eriksson et al., 2004) .
The title compound is an amine analogues of a class of brominated diphenyl ether materials (de Wit, 2002) . Polybrominated diphenyl ethers are commonly used as flame retardants (Eriksson et al., 2004) in consumer products and electronics and have been found in humans (Lunder et al., 2010) .
Compound (I) is a dibrominated diphenyl amine derivative with a "propeller blade" disposition of the benzene rings about the bridging nitrogen atom. The structure reveals that there is no intermolecular hydrogen bonding, although there are significant intermolecular Br···Br contacts (Medlycott et al. , 2007) at a distance of 3.568 (1) Å, which is shorter than the sum of the van der Waals radius of bromine, 1.85Å (Bondi, 1964) , at 3.7 Å. The aryl-bridging C4-N-C7 angle in (I) is 128.5 (2)°, somewhat smaller than the C-N-C bond angle of 133.8° found in the isomorphous dichloro analog (Plieth & Ruban, 1961) , but similar to the C-N-C bond angle of 128.1° in another similar structure, N-4-(bromophenyl)-4-nitroaniline, which contains one bromo and one nitro group (Li et al., 2010) .
The dihedral angle in (I) is found to be 47.32 (5)°, whereas the pitch angles are 18.1 (2)° and 31.7 (2)°. The pitch angles are the angles between the mean plane of each aryl group "propeller blade" and the plane defined by the aryl bridging C4-N-C7 angle. The pitch angles are metrical parameters that describe the dispostion of the benzene rings about the bridging atom with greater detail than the dihedral angle; structures with equivalent dihedral angles may exhibit dramatically different orientations of the benzene rings about the bridging group (Lim & Tanski, 2007) . In the isomorphous dichloro analog to the title compound, the dihedral angle is found to be significantly larger, 56.5°, as are the pitch angles of 22.1° and 39.1°. In another similar bromo compound, N-4-(bromophenyl)-4-nitroaniline, where the dihedral angle of 44.8° is more similar to that of the title compound, the pitch angles are found to be 12.6° and 35.1°.
Experimental
Crystalline 4-bromo-N-(4-bromophenyl)aniline (I) was purchase from Aldrich Chemical Company, USA.
Refinement
All non-hydrogen atoms were refined anisotropically. The hydrogen atoms on carbon were included in calculated positions and were refined using a riding model at C-H = 0.95Å and U iso (H) = 1.2 × U eq (C) of the aryl C-atoms. T hydrogen atom on nitrogen was refined semifreely with the help of a distance restraint, d(N-H) = 0.835 (16) Å and U iso (H) = 1.2 × U eq (N).
The extinction parameter (EXTI) refined to zero and was removed from the refinement. 
Special details
Experimental. A suitable crystal was mounted in a nylon loop with Paratone-N cryoprotectant oil and data was collected on a Bruker APEX 2 CCD platform diffractometer. The structure was solved using direct methods and standard difference map techniques, and was refined by full-matrix least-squares procedures on F 2 with SHELXTL Version 6.14 (Sheldrick, 2008) . Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0076 (7) 0.0013 (7) C1 0.0219 (9) 0.0166 (9) 0.0217 (9) 0.0016 (7) 0.0039 (7) −0.0020 (7) C2 0.0197 (9) 0.0232 (10) 0.0253 (10) 0.0046 (8) 0.0008 (8) 0.0007 (8) C3 0.0144 (9) 0.0215 (10) 0.0283 (10) −0.0001 (7) 0.0012 (7) −0.0016 (8) C4 0.0203 (9) 0.0182 (9) 0.0180 (9) −0.0002 (7) 0.0051 (7) −0.0009 (7) C5 0.0184 (9) 0.0210 (10) 0.0212 (9) 0.0031 (7) −0.0006 (7) −0.0014 (7) C6 0.0189 (9) 0.0225 (10) 0.0211 (9) −0.0008 (7) 0.0020 (7) −0.0033 (7) C7 0.0192 (9) 0.0167 (9) 0.0205 (9) −0.0008 (7) 0.0019 (7) 0.0001 (7) C8 0.0204 (9) 0.0155 (9) 0.0219 (9) −0.0030 (7) 0.0038 (7) 0.0002 (7) C9 0.0176 (9) 0.0207 (10) 0.0206 (9) −0.0031 (7) 0.0049 (7) −0.0008 (7) C10 0.0192 (9) 0.0150 (9) 0.0227 (9) 0.0017 (7) 0.0005 (7) −0.0019 (7) C11 0.0239 (10) 0.0156 (9) 0.0232 (10) −0.0042 (7) 0.0038 (8) 0.0009 (7) C12 0.0193 (9) 0.0210 (9) 0.0210 (9) −0.0027 (7) 0.0049 (7) −0.0007 (7) Geometric parameters (Å, °) 
